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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 



- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenn adjustment. See 37 CFR 1.704(b). 
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2a)n This action is FINAL. 2b)S This action is non-final. 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Detailed Action 

Claims 1"29 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The subscripts in the formulas for the etch stop layer are not defined in the claims. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-29 are rejected under 35 U.S.C. 102(b) as being anticipated by Hanyu et al. 
(5,876,877). 

Hanyu et al. teach an optical exposure mask for patterning an optical beam, 
comprising- an etching stop layer of a material containing MgO or a compound formed from 
MgO and Al,sub.2 O.sub.3, said etching stop layer having upper and lower major surfaces 
and said material being substantially transparent to the optical beam used for the 
exposure^ 

a transparent pattern of a material provided on one of said upper and lower major 
surfaces of said etching stop layer, said transparent pattern passing the optical beam 
freely; and 

an opaque pattern provided on one of said upper and lower major surfaces of said 
etching stop layer for patterning the optical beam, said opaque pattern being defined be an 
edge, said etching stop layer having an etching rate substantially smaller than an etching 
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rate of the material that forms the transparent pattern for any of dry and wet etching 
processes, and said transparent pattern being provided along said edge of said opaque 
pattern and having a thickness set to cancel a diffraction of the optical beam at said edge of 
said opaque pattern. 

And in which said material forming the transparent pattern comprises silicon oxide 
and the material forming the etching stop layer has an etching rate that is substantially 
smaller than the etching rate of silicon oxide. 

And wherein said material forming said etch stop layer is selected from a group 
consisting of MgO and a mixture of MgO and A1203. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action* 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Quek et 
al. (6,582,856) in view of Hanyu et al. (5,876,877). 

The claimed invention is directed to a photomask blank, the mask made from the 
blank and the method of making an alternating aperture phase shift photomask 
comprising: (a) a photosensitive resist material layer; (b) an opaque layer underlying said 
photosensitive resist material layer; (c) a deposited substantially transparent layer 
underlying the opaque layer; (d) a substantially transparent etch stop layer underlying the 
deposited substantially transparent layer; and (e) a substantially transparent substrate 
underlying the substantially transparent etch stop layer, wherein said deposited 
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substantially transparent layer is of a thickness equal to lambda/2(n-l), where lambda is a 
wavelength of an exposure tool intended to be used with said photomask after processing. 

And wherein said substantially transparent etch stop layer is comprised of MgFx. 

And wherein said substantially transparent etch stop layer is comprised of A1203. 

The applicant discusses the limitations of the prior art in that in the aaPSM 
substantially transparent regions (which are un-etched) alternate with etched recesses 14 
between each opaque region 15, as shown in FIGS. 2a-b. The effect of this structure when 
placed in a Stepper is to create Ught intensity of alternating polarity and 180 degree out of 
phase, as shown in FIG. 2c. This alternating polarity forces energy transmitted from the 
Stepper to go to zero, in theory, at opaque regions 15 while maintaining the same 
transmission of light at the alternating transparent regions 13 and recesses 14. As a result, 
refraction is reduced through this region. 

The claimed invention is directed to providing an improved aaPSM that allows for end point 
detection using an OES technique, and allows for additional overetch time to adjust for any 
non-uniformities associated with plasma loading effects due to pattern density on the 
photomask. 

Quek et al. teach a method of fabricating a phase shifting mask for use in the 
manufacture of an integrated circuit device comprising* providing a transparent substrate 
comprising quartz; depositing a transparent etch stop layer overl3dng said transparent 
substrate; depositing a phase shifting layer overlying said transparent etch stop layer; 
depositing an opaque layer overlying said phase shifting layer; depositing a resist layer 
overlying said opaque layer; patterning said resist layer; etching said opaque layer and 
said phase shifting layer wherein said resist layer masks said etching, wherein said opaque 
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layer is etched through, wherein said transparent etch stop layer prevents etching into said 
transparent substrate, wherein notches are etched into said phase shifting layer at the 

edges of said opaque layer, wherein said notches cause a phase shift in incident light 
relative to incident Hght passing through regions in said phase shifting layer adjacent to 
said notches, and wherein an overetch is performed during said etching to remove any 
mask defects in said phase shifting layer; and removing said resist layer to complete said 
phase shifting mask in the manufacture of said integrated circuit device. 

And wherein said transparent etch stop layer comprises one of the group of silicon 
nitride and silicon oxynitride. 
X The teachings of Quek et al. differ from those of the apphcant in that the applicant 

teaches different materials for the transparent etch stop layer. 

Hanyu et al. teach an optical exposure mask for patterning an optical beam, 
comprising- an etching stop layer of a material containing MgO or a compound formed from 
MgO and Al.sub.2 O.sub.3, said etching stop layer having upper and lower major surfaces 
and said material being substantially transparent to the optical beam used for the 
exposure; 

a transparent pattern of a material provided on one of said upper and lower major 
surfaces of said etching stop layer, said transparent pattern passing the optical beam 
freely; and 

an opaque pattern provided on one of said upper and lower major surfaces of said 
etching stop layer for patterning the optical beam, said opaque pattern being defined be an 
edge, said etching stop layer having an etching rate substantially smaller than an etching 
rate of the material that forms the transparent pattern for any of dry and wet etching 
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processes, and said transparent pattern being provided along said edge of said opaque 
pattern and having a thickness set to cancel a diffraction of the optical beam at said edge of 
said opaque pattern. 

And in which said material forming the transparent pattern comprises silicon oxide 
and the material forming the etching stop layer has an etching rate that is substantially 
smaller than the etching rate of silicon oxide. 

And wherein said material forming said etch stop layer is selected from a group 
consisting of MgO and a mixture of MgO and A1203. 

Therfore, it would have been obvious to one having ordinary skill in the art to take 
the teachings of Quek et al. and combine them with the teachings of Hanyu et al. in order to 
make the claimed invention because Hanyu et al. teach the benefits for using these 
materials in the specific apphcation for a transparent etch stop layer. 



Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Stephen Rosasco whose telephone number is (571) 272* 
1389. The Examiner can normally be reached Monday-Friday, from 8^00 AM to 4^30 PM. 
The Examiner's supervisor, Mark Huff, can be reached on (571) 272-1385. The fax phone 
number for the organization where this application or proceeding is assigned is (571) 273- 



Information regarding the status of an application may be obtained from the Patent 
Apphcation Information Retrieval (PAIR) system. Status information for published 
apphcations may be obtained from either Private PAIR or Pubhc PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see httpV/pair-direct. uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
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